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Tj — iciates to an improved 

process for the production of sebadc acid. 

The hydrogenation of 5-ketosebacic add in 
the form of the disodium salt to 5-hydroxy- 
sebacic add and thence to sebacic add itself 
has aheady been described by G. P. Chiusoli 
et aL, Gazzetta Chimica Italia, 87, 90, 1957. 
These workers employed a Raney mckel cat- 
alyst and conduaed the hydrogenation under 
pressure in two stages^ firstly at 140°C., and 
subsequently at 270°C. However, the yield 
of sebacic acid achieved by this process was 
very poor, being of the order of 15%, the 
major produa consistmg of 5 - hydroxy - 
1,10 - decanedioic add - 1,5 - lactone. 

We have now unexpectedly found that if the 
hydrogenation of 5-ketosebacic acid or 5-hy- 
droxysebadc acid is effected in the presence 
of a palladium or platinum catalyst at a tem- 
perature above 200°C., ahnost quantitadve 
yields of sebadc acid may be achieved. 

According to the present invention, there is 
provided a process of producing sebacic add 
comprising hydrogenating 5-ketosebadc acid 
or 3-hydroxysebadc add or an alkali metal 
salt of dther of said acids with molecular 
hydrogen at a temperature m excess of 200°C., 
and in the presence of a hydrogenation catalyst 
of palladium or platinum. 

The hydrogenation reaction is preferably 
effected using the 5-ketosebadc add or 5- 
hydroxyscbadc add in the form of an alkali 
metal salt, most preferably in the form of the 
disodium salt. 

The hydrogenation is conveniently effected 
in solution, preferably aqueous solution, and 
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.^M«w«4 lu scoacic acid of the 5-ketosebadc 
add or 5-hydro;Qrsebacic add, or alkali metal 
salt of either add, used as starting material^ 
is achieved in the presence of a pdladium or 55 
platinum hydrogenation catalsrst at tempera- 
tures up and an including 200°C. Most sur- 
prisingly, however, if the hydrogenation tem- 
perature is raised relatively slightiy to 225°C., 
excellent yields of sebadc add may be ob- 60 
tained. The range of temperature which is 
most advantageously employed in the hydro- 
genation process of the invention has been 
found to be 225° to 275«^C 

The hydrogenation is carried out in the 65 
presence of a palladium or platinum hydro- 
genation catalyst. The catalyst is conveniendy 
supported on any of a variety of supporting 
media, for example, silica, alumina, asbestos, 
caldum carbonate, fuller's earth, pumice or 70 
other conventional catalyst carrier for platinum 
group metals; however, the preferred catalyst 
IS palladium supported on charc(»l or carbon 
black. The proportion of palladium or plat- 
inum metal present in the supported catalyst 75 
is advantageously within the range of from 1% 
to 10% by wdght based on the total wdght 
of the supported catalyst. 

It is preferred that the hydrogenation re- 
action is conducted in the presence of an excess 80 
amount of molecular hydrogen over the stoi- 
chiometric proportion required for the con- 
version of the starting material to sebadc acid. 
The hydrogenation is advantageously carried 
out for a time period in excess of three hours, 85 
for instance for a time period within the range 
of from four to eight hours. 

The 5-hydroxysebacic add which may be 
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We, Geigy (U.K.) Limited, a British Com- 
pany, whose registered office address is 
Simonsway, Manchester 22, Lancashire, do 
hereby dedare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

The present invention relates to an improved 
process for the production of sebacic aad. 

The hydrogenation of 5-ketosebacic acid in 
the form of the disodium salt to 5-hydroxy- 
sebacic add and thence to sebadc add itself 
has already been described by G. P. Chiusoli 
et al., Gazzetta Chimica Italia, 87^ 90, 1957. 
These workers employed a Raney nid&d cat- 
alyst and conducted the hydrogenation under 
pressure in two stages, firstly at 140^C., and 
subsequently at 270**C. However, the yidd 
of sebacic add achieved by this process was 
very poor, being of the order of 15%, the 
major product consisting of 5 - Ir^drozy - 
1,10 - decanedioic add - 1,5 - lactone. 

We have now unexpectecUy found iban if the 
hydrogenation of 5-ketosebadc add or 5-hy- 
droxysebddc add is effected in the presence 
of a palladium or platinum catai^ at a tem- 
perature above 200^C., ahnost quantitative 
yields of sebadc acid may be achievied. 

According to the present invention, there is 
provided a process of producing sebadc add 
comprising hydrogenating 5-ketosebadc add 
or 3-hydroxysebacic add or an alkali metal 
salt of dther of said a:cids with molecular 
hydrogen at a temperature in excess of 200^C., 
and in the presence of a hydrogenation catalyst 
of palladium or platinum. 

The hydrogenation reaction is preferably 
effected using the 5-ketosebadc add or 5- 
hydroxysebacic add in the form of an alkali 
metal salt, most preferably in the form of the 
disodium salt. 

The hydrogenation is conveniently effected 
in soludon, preferably aqueous soludon, and 
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under pressure in a suitable pressure reactor. 
The hydrogenation may be carried out at 
amiospheric or subatmospheric pressure;, but 
the preferred pressure at which ^ hydrogen- 
ation procedure is effected is within the lang^ 
of from 20 to 150 atmospheres. 

It has been found that substantially no coor 
version to sebadc add of the 5-ketosebadc 
add or 5-hydr02Qrsebadc acid, or alkali metal 
salt of dther add, used as starting material, 
is achieved in the presence of a palladium or 
platinum hydrogoiation catalyst at tempera- 
tures up and an induding 2dO°C. Most sur- 
prisingly, however, if the hydrogenation tem- 
perature is raised relatively slighdy to 225^C, 
excellent yidds of sebadc add may be ob- 
tained. The range of temperature which is 
most advantageously employed in the hydro- 
genation process of the invention has been 
fdund to be 225° to 275oC. 

The hydrogenation is carried out in the 
presence of a palladium or platinum hydro- 
genation catalyst. The catalyst is convenientiy 
supported on any of a variety of supporting 
media, for example, silica, alumina, asbestos, 
caldum carbonate, fuller's earth, pumice or 
other conventional catalyst carrier for platinum 
^oup metals; however, the preferred catalyst 
IS palladium supported on charcoal or carbon 
black. The proportion of palladium or plat- 
inum metal present in the supported catalyst 
is advantageously within the range of from 1% 
to 10.% by wdght based on the total wdght 
of the supported catalyst 

It is preferred that the hydrogenation re- 
action is conducted in the presence of an excess 
amoimt of molecular hydrogen over tbt stoi- 
chiometric proportion required for the con- 
version of the starting material to sebacic add. 
The hydrogenation is advantageously carried 
out for a time period in excess of three hours, 
for instance for a time period witfain the range 
of from four to dght hours. 

The 5-hydroxysebadc add which may be 
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employed as starting-material in the process 
of the present invention may be producedj 
for instance, by alkaline hydrolysis of 5- 
hydroxy - 1,10 - decanedioic acid-l,6-lactone 
5 according to the process which is described and 
claimed in our co-pending British patent ap- 
pUcation No. 21513/68 (Serial No. 1,196,596). 

The 5-hydroi^cebacic add produced in 
this way is in the form of the di-alkali metal 
10 salt which is however readily converted into 
the ftee add form by rendering the reaction 
mixture addic, for instance with concentrated 
hydrochtorlc add By this means, the 5-hy- 
droxysebadc add may be precipitated from 

15. the reaction mixtm'e and further purified, if 
desired, by conventional means such as frac- 
tional crystallisation. 

The 5-ketosebacic add which may also be 
employed as starting-material in the process 

20 of the present invention may be produced, for 
example, by oxidising cyclodec-5-enone ac- 
cording to the process described and clainied 
in our co-pending British patent application 
No. 21515/68 (Serial No. 1196598). 

25 The sdsadc add produced according to the 
process of tiie present invention is an import- 
ant indutrial compounc^ especially in the form 
of its diall^l esters. These esters find wide 
application both in die field of plastidsers for 

30 pol3rvinyl chloride and also as synthetic lubri- 
cants for modem turbo-jet aircraft engines. 

The present invention is further illustrated 
by the following Bxamples. Parts by wdght ex- 
pressed therein bear the same relation to parts 

35 by volume as do kilograms to litres. 

ECAMPLES 1 to 5 
4.0 parts of 5-hydroxysebacic add, 18.5 
parts \^ volume of 1.90 N sodium hydroxide 



solution and 2.0 parts of palladium catalyst 
supported on charcoal and containing 5% by 40 
wdght of palladium, were placed in a 100 
parts by volume capadty stainless sted auto- 
clave which was mounted on a rocking device. 
The autoclave was purged with nitrogen and 
then pressurised to 115 atmospheres with 45 
hydrogen. The internal temperature of the 
autoclave was raised to 250°C., at which tem- 
perature the pressure increased to 165 atmos- 
pheres. Rockmg of the autoclave was com- 
menced and continued for 5 hours at 250°C 50 
Afterwards the autoclave was allowed to cool 
to 25®C. and the pressure then decreased to 
105 atmospheres. 

The product was removed from the auto- 
clave by washing out with hot water, the wash- 55 
ings being filtered, concentrated to a small vol- 
ume and addified to a pH value of 4.0 with 
concentrated hydrochloric add. 

The white solid which separated was filtered 
off and dried to give 3 J parts of sebadc add 60 
having mdting point 125° to 134°C., repre- 
senting a yidd of 95,% theoretical. The pro- 
duct was . examined by gas/liquid chromato- 
graphical methods and showed a sebadc add 
content of 99.5% by wdght. 65 

Similar experiments were carried out under 
identical conditiwis except that the hydrogena- 
tion temperatures were varied. A further simi- 
lar experiment was conducted under identical 
conditions but using a platinum catalyst sup- 70 
ported on charcoal and 5)% by wdght of 
platinum, instead of the palladium catalyst. 
The results of ±ese further experiments are 
shown in the following Table, which also in- 
dudes for onnparative purposes only data 75 
rdating to an experiment carried out at 
200OC. 
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Yiddofsebadc 
add 
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1 00 0\ ON 00 ^ 


Melting point of 
product 
^(C.) 


100—102 

130— 132 
125—134 
128—134 

131— 133 
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product 
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3.0 parts of 5-ketosebacic add, 12.7 parts 
by volume of 2.15 N sodium hydroxide solu- 
tion, 7.3 parts by volume of water and 2.0 
5 parts of palladium si^ported on charcoal con- 
taining 5% by weight of palladium were 
placed in a 100 parts by volume capacity stain- 
less steel locking autoclave. The atitoclave was 
purged with nitrogen and pressimsed to 110 

10 atmospheres with hydrogen. The inteznal tem- 
perature of the autoclave was raised to 250^C., 
and held at this temperature for 17 hours. On 
cooling to 25**C, the pressure in the autodave 
was 102 atmospheres. 

15 The reaction product was removed from the 
autodave by washing with water, fitering the 
washings, concentrating the washings to a 
small volume and addifying the concentrate 
to a pH value of 4.0 with concentrated hydro- 

20 diloric add. 

The white solid which predpitated was 
filtered off, washed with water and dried to 
give 2.3 parts of sebadc add having a melting 
point of 130® to 133^C., and an add value of 

25 542 milligrams of potassium hydroxide per 
gram, representing a yield of 82% theoretical. 

WHAT WE CLAIMIS:— 
1. A process of producing sebadc acM com- 
prising hydrogenatmg 5-ketosebacic add or 5- 

30 hydroxysebadc add or an alkali metal salt of 
dther of said adds with molecular hydrogen 
at a temperature in excess of 200°C., and in 
the presence of a hydrogenation catalyst of 
palladium or platinum. 

35 2. A process as claimed in claim 1 wherein 
a disodium salt of, 5-ketosebadc add or 5- 
hydroxysebadc add is empbyed as starting- 
material. 

3. A process as claimed in either claim 1 or 
40 claim 2 wherein the hydrogenation is effected 

in solution. 

4. A process as claimed in daim 3 wherem 
the hydrogenation is effected in aqueous solu- 
tion. 



5. A process as claimed in any of the pre- 
vious claims wherein the hydrogenation is 
effected at a superatmospheric pressure. 

6. A process as claimed in claim 5 wherein 
the hydrogenation is effeaed at a superatmos- 
pheric pressure within the ranges of from 20 
to 150 atmospheres. 

7. A process as claimed in aity of the pre- 
ceding claims wherein the hydrogenation is 
effected at a temperature within the range of 
from 225<* to 275«C. 

8. A process as claimed in any of the pre- 
ceding claims wherein the catalyst is supported 
on silica, alumina, asbestos, caldum carbon- 
ate, fuller's eartii or pumice. , 

9. A process as claimed m any of daims 
1 to 7 wherein the catalyst is palladium sup- 
ported on charcoal or carbon blade 

10. A process as claimed in daim 8 or 9 
wherein the proportion of palladium or plat- 
inum metal in the supported catalyst is within 
the range of from 1% to 10% by. weight 
based on the total wdg^ of the supported 
catalyst 

11. A process as claimed in any of the pre- 
ceding claims wherein the hydrogenation is 
effected using an excess amount of mokctdar 
hydrogen over the stoichiometric proportion 
required for the conversion of the starting- 
material to sebadc add. 

12. A process as daimed in any of the pre- 
cedii^ claims wherein the hydrogenation is 
carried out for a time period in excess of 
three hours. . 

13. A process as claimed in daim 12 where- 
in the time period is within tiie range of from 
four to dg^it hours. 

14. A process of produdng sebaac aad sub- 
stantially as described in any of Examples 1 
to 6. 

15. Sebadc add whenever produced by a 
process claimed in any of the preceding claims. 

W. P. THOMPSON & CO^ 
12, Church Street, Liverpool, 1. 
Chartered Patent Agents. 
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